
IEEE C802.16m-09/2292r2

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	Text Proposal of Ranging Channel Code Sequences and Configurations for Synchronized AMSs in IEEE P802.16m/D2 (15.3.9.2.4.2)

	Date Submitted
	2009-11-12

	Source(s)
	Pei-Kai Liao, Yih-Shen Chen, Paul Cheng
MediaTek Inc.
Yan-Xiu Zheng
ITRI
	pk.liao@mediatek.com
zhengyanxiu@itri.org.tw

	Re:
	LB30a on IEEE P802.16m/D2

	Abstract
	The contribution proposes the text of synchronized ranging channel structure to be included in IEEE P802.16m/D2.

	Purpose
	To be discussed and adopted by TGm for IEEE P802.16m/D2.

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


 Text Proposal of Ranging Channel Code Sequences and Configurations for Synchronized AMSs in IEEE P802.16m/D2 (15.3.9.2.4.2)
Pei-Kai Liao, Yih-Shen Chen, Paul Cheng
MediaTek Inc.
Yan-Xiu Zheng

ITRI

Introduction
In current D2, the description of ranging channel code sequences and configurations for synchronized AMSs is still not complete. This contribution is to propose detailed design to for TGm’s adoption to complete the section.
Text Proposal
[Add the following into IEEE P802.16m/D2]
---------------------------------------------------------Start of the Text---------------------------------------------------------
15.3.9.2.4.2 Ranging channel for synchronized AMSs
The Padded Zadoff-Chu codes with cyclic shifts are used for the ranging preamble basic codes. The pth ranging preamble code xp(k) is defined by 
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where
p
is the index for pth ranging preamble code within a basic unit which is made as the spth cyclic shifted sequence from the root index rp of Padded Zadoff-Chu sequence.

The start root index, rs0, is broadcasted. NTOTAL is the number of periodic ranging preamble codes per sector (0~NPE -1) which is defined by Table (t.1). For femtocell, NTOTAL is the total number of initial (0~NIN -1), handover (NIN ~NIN +NHO -1) and periodic ranging preamble codes (NIN +NHO ~ NIN +NHO+NPE -1) per sector which is defined by Table 738 and Table (t.1).

m
is the unit of cyclic shift.
NCS     is the unit of cyclic shift according to the cell size. It is defined by 
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M

is the number of cyclic shifted codes per Padded Zadoff-Chu root index according to Table X-2.
NRP
is the length of ranging preamble codes, which is equal to 216.

Cq(n)
is [TBD].
Table X-1 shows the number of cyclic shifted codes per root index (MS).
Table X-1—The number of cyclic shifted codes per Padded Zadoff-Chu root index, MS
	Index
	0
	1
	2
	3

	MS
	1
	2
	4
	8


The start root index of ZC code Padded Zadoff-Chu code (rs0), and the ranging preamble code information are broadcasted. The rang​ing preamble code information indicates the number of periodic ranging preamble codes. Figure X-1 shows the physical code sequence mapping of the ranging channel for synchronized AMSs.
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Figure X-1—Physical code sequence mapping
Ranging channel configurations
The information of ranging channel allocation consists of the ranging configuration with AAI subframe-off​set (OSF) for ranging resource allocation in the time domain and the subband index (ISB) for ranging resource allocation in the frequency domain, where OSF and ISB are theis same AAI subframe-offset of ranging channelas those for non-synchronized AMSs defined in <<15.3.9.2.4.1>>.
Table 879 shows the information of ranging channel allocation when number of UL AAI subframe per frame (NUL) is larger than 1.
Table 879—Ranging channel allocations for synchronized AMSs

	Configurations
	The subframe allocating Ranging channel

	0
	mod(OSF+1, NUL)th UL subframe in every frame

	1
	mod(OSF+1, NUL)th UL subframes in the first frame in every superframe

	2
	mod(OSF+1, NUL)th UL subframe in the first frame in every fourth [TBD]th superframe.

	3
	mod(OSF+1, NUL)th UL subframe of the first frame in every eighth [TBD]th superframe.


Ranging signal transmission
Equation (XXX) specifies the transmitted signal voltage to the antenna, as a function of time, during ranging channel format 0 or 1.
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     (XXX)

where

    q     is the qth OFDM symbol in each duplicate of a ranging channel
t

is the elapsed time since the beginning of the subject ranging channel., with q*( TRCP+TRP)<t< (q+1)*( TRCP+TRP)+TRCP for the qth OFDM symbol in a ranging channel.

xp(k)
 is the p-th ranging preamble code with length NRP.

Koffset

is the parameter related to the frequency position and is defined by
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Nused    is the number of used subcarriers (which include the DC subcarrier) as defined in <<15.3.2.3 Primitive Parameters>>
NPRU
is the total number of PRUs as defined in <<15.3.8.2.1 Subband partitioning>>.
Psc
is the number of the consecutive subcarriers within a PRU in frequency domain as defined in <<15.3.8.1 >>
k0
is the lowest PRU index of the assigned ranging channel, which is calculated by (234) defined in <<15.3.8.2.1>> with 
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    is the is the subcarrier spacing as defined in <<15.3.2.4 Derived Parameters>>
----------------------------------------------------------End of the Text---------------------------------------------------------
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